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Tn the development of nuclear physics, & great role has been played by em- -
pirically found relations between alpha or beta decay and the energy of the
particle ejected. Similar relations for processes of K-capture cannot at pres-
ent be established, since, on the one hand, the energy of the emitted neu-
trino 1s not amensble to medsurements and, on the other, the masses of the
original and final nuclei are not measured with sufficient accuracy.

The energy of the gamma quantum emitted by the nucleus product is the
only quantity comnected with the energy released during K-capture, which
energy is measured in many cases with sufficient accuracy. .

This article reveals the results of an attempt to establish a connection
. between this quantity and the decay constant for K-active nuclei.

If the logarithm of the balf period of K-capture is taken as the y-axis,
and the energy of the gamma quantum, in Mev's, radiated by the nucleus product
is given along the x-axis, then most muclei for which K-capture is ohserved

v will lie along four straight lines 1, 1I, 'III, IV, only four miclei lie on
line V, and aspproximately 15 nuclei form two groups A and B lying on both
sides of the other five lines; all seven lines lie roughly parallel and their
extensions would intersect both positive x and y axes.. Possibly these groups
A and B also are segments of certain stralght lines.

. [’I‘he original article contained a graph of these four straight lines,
which is not reproduced here./
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Tn the construction of the graph, only those nuclei were taken whose K-
capturs is not accompanied by the instantaneous er’ssion of light (electron:
or positron) or heavy (ulpha particles) particles. If the mucleus emits, af-
ter K-capture, two or more gamms quanta in succession, for example 181 w and
1?(9) y, then the total energy of all these gamma quanta 1s taken. If' the nu-

cleus can emit after K-capture two gamma quanta with different energies, then
two points corresponding to these gamma quante are placed on the graph (for
example, gﬁ Se, 127 Ag, etc.). The four mein lines I, II, III, IV are de-

scribed by the general expression following:

log. T =Db-bE
10 a T

vhere ag = 1.6k and by = 7.3,
ary = 1.61 b17 = 7.9,

arrr = 2.07 b1y = 8.5,
aty = 2.72 biv = 9.k,

It should be noted that all straight lines are distinguished by selective
properties relative to nuclear composition. Thus line I has no nuclei of ele-
ments with an odd number of neutrons N and with an odd number of protons Z,
except l?? Ir and 28 pi. Line IT also has no elements with odd Z and N, with
the sole exception of 28% T1, Line IV, on the contrary, has muclei with odd
Z and N, but there are no nuclei with odd Z and even N, while the latter are-
present on the lines I and II; line IIT is the same, with the exception 130 1a.-
No one line contains nuclei with an even mirber of protons and an even
number of neutrons, for which K-capture evidently is strongly forbidden (out
of the totel mumber O of muclel for wvhich K-capture is known, only four nu-

clei have even Z and N, namely §g ce, g,’; Se, lgg Pb, and 1]5-2 Te).

In every case, line III divides the graph into two parte: a lower left
part of the graph (that is, group A end lines I and IT) contains mwainly mu-
clei with an odd number of protons and an even number of neutrons and muclei o
with an even number of protons and an odd number of neutrons, but barely con- ;);rj
tains nuclel with odd Z and N. The upper right part of the graph, however,
that is, group B and the lines III and IV), generally contains muclel with an
even number of protons and an odd number of neutrons and miclei with odd 2
and N, but barely contains muclei with odd Z and N.

The following table represents ‘the composition of the nuclei in the lover
left and, correspondingly, the upper right half of the graph.

Lower Lefi, Upper Right,
Comp of Nucled . Graph A, I, II Graph B, III, IV

No of Nucleil

;::+1} 13 18
E o) ' n
ﬁ:g"l} 1 2
iie ) 1 1
2.
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As is apparent from the table, nuclei with the composition 2 = 2n and
N = 2n + 1 are uniformly distributed over the entire graph and are present
on every line and in every group approximately in identical amounts. It is
impossible to establish any forbiddenness for them, For nuclei, however,
with the composition Z « 2n + 1, N=2n+ L or withZ =2n'4+ 1, N = 2n,
there does exist a definite forbiddenness: lines I, II and group A are for-
bidden for nuclei with the composition Z = 2n + 1, N = 2n ¢ 1, but lines
III, IV and group B are forbidden for nuclei with the composition Z.= 2n ¢+ 1,
N = 2n. All lines are forbidden for nuclei with the composition Z = 2n,
N a 2n,

The author expresses his théﬁks to K. D. Silnel'nikov, Acting Member

of the Academy of Sciences Ukrainian SSR, Professor A. K. Val'ter, and Pro- -
fessor A. I. Akhiyezer for their discussions in this problem.
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